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(54) THERMALLY CONDUCTIVE MOLDED PRODUCT AND ITS 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermally conductive molded product 
which has excellent thermal conductivity and is suitable for heat-dissipating 
members, heat transfer members or materials for constituting them in electronic 
equipment and the like, and a method for manufacturing the same. 
SOLUTION: The thermally conductive molded product is obtained by molding a 
thermally conductive polymeric composition containing graphitized carbon fibers 
into a specified shape and the graphitized carbon fibers have been oriented by 
utilizing a magnetic field. The graphitized carbon fibers have a spacing (d002) of 
graphite layers, measured by the X-ray diffraction method, of <0.3370 nm and, at 
the same time, a peak intensity ratio (P101/P100) of the (101) diffraction peak to 
the (100) diffraction peak of >1.15. These graphitized carbon fibers can be 
obtained by conducting each treatment of spinning with the use of a mesophase 
pitch as the raw material, rendering the resulting fibers infusible, and carbonization 
in the order named, then effecting pulverization and subsequent graphitization, and 
have a fiber diameter of 5-20 um and an average particle diameter of 5-500 |im. 
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Mllbfc. C©*Mfllffll!*lft£7 0 0"CT« 

Tf, 2 3 0 0tit?#Si, 2 3 0 0tT'4 0#S]«J$ 

b. 'JK^T:zx:/tt<nmm.T°3 l o ot;£t-#®u $ 

<5>tC3 1 0 CCTlWfMfiifipbT^SKab. JRttfcS* 



12 



10 



20 



■ nrc6kmmmmvi>8,*mmhti. commit &tmmmm 

ttTHiBft b fc CD ^T«£ bfco 
[0 0 5 2] (JR«fl:0i*ttJ6OKff30!l 3 ) Htft^tt 

[0 0 5 3] (Mttfcft*|fttt<Z>ttff:0!l4) B*^7 7 

■s^sa, ttitifts. x«nasr^7^-^a 

^£3? 1 tC7nt\ 
[0 0 5 4] 
»1] 





Kft«1 






k«mh4 




(g/cm 3 ) 


2.23 


2.24 


2.18 


219 




( M m) 


8.8 


9.5 


9.1 


9.0 




( m) 


20 


25 


20 


25 




d(002) (nm) 


0.3368 


0.3358 


0.3375 


0.3371 




CP101/P100) 


120 


1.37 


1.04 


1.09 




(W/m-K) 


1000 


1100 


600 


1000 



2 5Mi$£*g§fD#UxX5r;MStI|g («iC^ttB*M 
ll»x#?yW l o Ofi»gfli;:?S£bJi£liatebTf& 

*«©iai**«jiseiHtt«»*©jii*.*i6itc-af *«« 
otx?) <&EPinibT^e3H4iS^jafiK 

£ti-T, J?<*-1. 5mmxS2 0mmx|2 0 mmcofe 

to o 5 5] z\<nmfcm&fcT&&*v>mmtmmmm\* 40 

bfci -?-n-?tl 1 1 . 5W/m-K. 2. 7W/ 

[0 0 5 6] (*JS^J2) |US0iJHC*3^T, a^^<D 
r6]#7&^fe«e^ff<D®^(6] (XffiTSfi) IC-grT 

h'^-r ft(Df*Mm&&tt?mi&%i\zfv1m-r 

[0 0 5 7] C©^e«i4fi£^^(7)||^k^S^ltt 50 



■?n2. 8W/m-K. 12. 6W/m-K, 2. 8W 
/m • Kibitz. 

[0058] &mm 3 ) k^ot 2 <z>mmikfemtm& 
^KXiKifti o omasB^^ttx^^->^Bg (xu-# 

>^^ttSTB2 2 8 0C) 1 o oaagpjcfi^b 

isjtc-a-raa* (a*^«8^x^) ^BJjDbT^e 

fcftf'ftllSiSffc^-arT. S*3mmxf 2 0mmxi2 

[0 0 5 9] iO^e^fig^^^H^b^^SUfttt 
IP^[6llC}itoTiHrS)bT^fc. ^e^ttfig^wji*. 
*r6)Rc^®l^7J(6jl;*3tt S l^e^* *(S)5t b i: C ^ . 
-?-n-e*l8. 2W/m-K, 2. 5W/m • KT'fci 
tz. 

[0 0 6 0] (Hffi0il4) 3IJg0iJ3tCt5ViT. fiS^SKD 
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[0061] z\<Dm&m&rfc.&to'p<Dmmtfcmmm\t 

-€-**l2. 6W/m-K, 9. 2W/m-K, 2. 7 W/ 

[0062] mmm 5 > k^m 1 omftfofcrntm* 

fcftftlilii 1 oaMataMbTJi/S (rafo 

tIttSMlAS- 2 0) 6 0fi»gC<h£> ?&#->'J 
3->zfA (GE3K^->'J3->«cSC^'a« TSE3 

070)1 0 os«»cs£bjfc£Ki&LTji&e*tt* 

J9#- 0 . 5 mmx«f 2 0 mm xi20 mmfflSKfflig 
(7X^-C?S«17) 
[0 0 6 3] CC0^eJittfiK^{*:4>C0||S)fk^^^i« 

* [6] & tfis rt36r (6i k *j it « mfcm m * m s b jt t c ^ . 

■€-n-?tll 1. 6W/m-K, 2. 9W/m-KT$-3 
ft. 

[0 0 6 4] (*S£0iJ6) *«S«5C4Jl»T, a^3^» 

iajsjw»e*ttfis»{*©iiii*i*i6] (xtt^Eriai) ic-gt-r 
tt©ifte*ttJ3t## (7x*-csai 7) £fesab 

[0 0 6 5] 

ifij) . isrt^is] (y©6^(6]) iz&v2>mfcmmz®\&L 

^n^ri2. lW/m-K, 10. 8 W/m 

• K. 2. 5W/m-Kf*-3L 

[0066] (mm&n) T.^vy^fmm.'&^T, v 
v- miti$.xm&j££ftm ^7f7^Hio53) 

1 0 OfiagffC^^Jt LT hJPX>2 0 0 OMgBSrijn 
*.T8«?U -tCKHtfPW 1 (DHS){k^*^6 Oil 



(8) HP82 0 0 2-8 8 2 5 7 

14 

[0 0 6 7] COSR^i»tt^fl:4>Ojllttfi:W»lttlt» 
S5**lSlC»^Tfil6lbTHfc. »giWt«»#0»S 

^f&iso;® » *m&m* * as b fc <t c * . 

ftl-?n7. 4W/m • K, 2. 2W/m-KT-£o 

[0068] (it^ey i ) mmm 1 c<^»t. ise^tt 

10 ^«Lfe. 

[oo6 9] coine*ttj£ftHt*®flM^KS*uit* 
— **i*iicEi«i-a-r9>yAic»*UT^«:. mcwis 

Lfctd5, -en-em. 4W/m • K, 4. 2 W/m 
[0 0 7 0] Ufclfcfcm HJfiCT3tC*5^T, SSEf^^J 2 

b T&tK <Z>fft&2*ttj£ffi?tt * ttm b fc. 
20 [0 0 7 1] C©r»eillttJ«}B«:«f©|ll»{b«*l«6tt 
**#|fi]K:»oTEl6]bT«r>fc. J»e»ttJ*»*©]P* 
* tfffi ^ [6] *3 W S f^fe#45 * PIS b tt t Z. Z . 
^tl^n5. lW/m'K, 2. 3W/nrKTS-3 

[0 0 7 2] (Jtteffll 3 ) *JS0iJ 5 tfcUT, ^^14 
(3 b T « «c©iei ttfig® ft £f£g{ b fc. 

[0073] ^©^e«tt^»+wn»ft^^aiai« 

30 5fc#KgE|S]bT:fce,-r. J»**l6l&CXffirt*SlC*5»t* 
.^e^^SrSJSbfctC:^, tnen2. 7W/m- 
K. 3. 1 W/m • KT&ofc. 
[0 0 7 4] (Jt*S!«4) **«5l:6HT. K^0*J 1 

r j; -5 ic^jg-r tic. Me«ttK^Ftta 

^tc^Mbfc. etl«n«5IM0iJ 5 il^«llcbTlS«0D 
f»ei»ttB!E»* (7X*-CIS1 7) 5rf^iabrc„ 
[0 0 7 5] £0>ff^*ttj£ffM*4>0JIMBfttt*«lfttt 
40 ^**l6lC«loTE(6lbT^fc. .^e^ttfiS^OJP^ 
^(SltC *3 It ^ ^{5^^ *®IS b i £ . 
en-€tl8. 7W/m-K. 2. 7 W/m ■ KT'Jbo 

[0 0 7 6] (tfc*40«5) tt««»J4lC*Jt^T. Kf^fiSJ 3 

^ffl-r-si^tc^Hbfc. -en«^ttjt«W4tig«tc 
fiKbifc. 

[0077] c©^e«ttfiK»«c*(Dii«a<t«3Ra«i« 

50 JP**|SiK»oTElSlUTlr»fc. »ewe*»#ojp* 
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tf®ft;£|6HC*5tf -5f&g^£fiij5£ bfe £ Z. 3 . 
tnfn9. 3W/m-K, 2. 8W/m-KTJ&^ 

[0 0 7 8] (JtKCaj6) StEJ6«7»C*^T. ttf£« 1 

ttJBTS.kSfcaEHLfc. *tiK^.tt*16«7 4:H«fc 

[0 0 7 9] C®JK&«ttAJ*ttip0MttftK*ttlftti 

^J6JR^®^|6] fc*»*J»ei»**jBl3e bfc <h H 5 . 
^■n^'tl5. 3W/tn-K, 2. 5W/m • Kf*^ 
fc. ±ffi©^«t (3 , JIJ£0i] 1 ~ 7 MC/tCtfcfefiHJ 2 Rtf 
Jttt«4~6©|»£*ttfifc##tt. HfBft^^filtiMIOiS 

e**©«ttt. wtm i x«i4f^0ij 2 o^ittfCMaKittift 

bfcSHJSta] 1 - 7 OB5 *i. Rflsft 3 X«ISf^0»J 
4 ©H«Mfc&3(iifl8l£teJH Lfctfctfc« 2 &CttfcttM 4 - 
6tCJt-<T^€<, Bnfc«g*tt*tt4Ct^S 
nfe. ^£i^jtob&fr otitic 

£BJj!jqbfc;WKJ|?&fg<7Vh£liJ£$fcfl 3 USB 

[0080] mmm 8 ) ^jg^j 3 ©.«tt©i»e*ttj« 

x4?*->^j$5»*jiJ£^;flTU P£ 3 5 um(Dm^-/U 

7>v?X^ (t*5££*t3fi^§3 TO- 2 2 0) £¥ffltt 

>^X * £IB8££®&ft£<fc 0 JR£ft £ Z. 

5, 0. 1 8t/WTfcofc. 

[0081] (it^j 5 ) itmm 2 ©«tt©»fte*te(dc 

TO- 2 2 0) £¥ffltfttb. £*f®£i$2?:7 7>T-# 

0^fi6tSr*J?)fc<i:C5. 0. 2 5"C/WT$>ot. 
[0 0 8 2] ft*. mrie*j66Pffi^^cD e t^lc^!gLT 

• hi (a) ~ (d) ic^-ryj> hseissi 4. 

01 (c) IC^Tfc- h 1 1 (d) tcif; 

o. &©ftf8^£i5©-i>-£atT-£.i>„ 

[0083] • wie*^i8^*5tt^iiiafkKm^ 

Tffi© (A) £ (B) CD2«©||l[^b^*8l 

ts? *,©'>&< 1 1>-^* $ e »cj»e*tt**ffl4: br 



(9) H12 00 2 -8 8 2 5 7 
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bTt)«fc^„ 

[0 0 8 4] (A) *V/7x— XKy^SWRC/B^T 

(B) f^tl^SOO/imEtmO, 7froTf2 

(1) Rtf (2) ©tttt&ffi*.fc«MWbft*«Mfc. 

[0 0 8 5] ( 1 ) tf-0»rffiT?ffli|3t$n-5S[S» 

1 0 %3il**& (Mm) : 6-2 0 

10 5 0%S«g ( M m) : 15- 4 0 

9 0%*«8 (wm) : 4 0-1 5 0 

(2) (g/cm 3 ) : 0. 6-1. 5 

(A) fc*-rM»<fc«*l*«S**-frfc*^efct. &e 

sfefc. (b) K*r«i»<bei*iWi*ds-a->S:»e- 

[0 0 8 6] !WiE3li«Hgli*^}fifi-C**a«W 

20 • MCMketttti«ft-7*ijft<Mftf. *yyx.-x\zy9- 

[0 0 8 7] • ffla5JK£«ttffi#?ttJ$tt>P, ?J5& 
g^5 0 0 (imHmt), *>OTI3 (1) (2) 

<h*#gt<t-rs«*js i xtemxm 2 

30 [0 0 8 8] (1) k--if— |B|ffi&'?M£3ft«tt&& 

1 0 %Jg*l& (Mm) : 6-2 0 
5 0 (Mm) : 15- 4 0 

9 0%S«g (/im) : 4 0-1 5 0 
(2) jry/mm (g/cm 3 ) : 0. 6-1. 5 

40 (1) Rtf(2) ©4&tt£«*fcllgHfcMi&lili<»:££ 

[0089] (i) u— f-mffim-cmfeistizmmft 

1 0%IKSS (Mm) : 6-2 0 
5 0%Siai (wm) : 1 5- 4 0 
9 0JSg«g ((im) : 4 0-1 5 0 

(2) (g/cm 3 ) : 0. 6-1. 5 

[0 0 9 0] 

50 [»^<0«im] Et±<0«t5tC«fiKSnT^* 



(10) 



<$M 2002-88257 
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[0 0 9 1] M*JS2(-fB«co^B^(CJ;n« s MttTO 1 



If 



10 



[01] (a) ~ (d) tt§fte«ttj£^#«jgffl0ij£ 

[02] ni;<Mk£*ttj&^oaffltte*?»HB 

[0 4] (a) , (b) HJfte*ttJ0H*tta>8S2r& 
13, 2 1 -J»ei»ttfiE»{*:, 17-ie»tt)*fftt 



[0 1] 



[02] 



12 



(a) 



-«=— A 



13 ftftfeittft 



11 



14 



11 

4- 



(b) 



13 14 

(c) 

[injiiuuuuuv-" 

13 



11 — 



Liuu ^ i 



14 



13 



(d) 




ii 



1 / T 'V 



ii 



ii ii 



16 



11 14 



16^, 



2 



17 id 



[04] 



(a) 



— 22 



22 




HP" 3 



24 S 23a 



—22 



(b) 22 
23 

t 



24 23a 



[03] 




(11) 



&m2 002-88257 



7 0>h^-vO«t 



(51) Int. CI. 7 



F I 



7-73- K (##) 



C 0 9 K 5/08 
H 0 1 L 23/36 
23/373 

// DO 1 F 9/145 



D 0 1 F 9/145 
C 0 9 K 5/00 
H 0 1 L 23/36 



M 



D 
D 



F^-A(##) 4F071 AA01 AA02 AA03 AA11 AA12 



AA12X AA13 AA15 AA15X 
AA20 AA20X AA21 AA22 
AA22X AA24 AA25 AA26 
AA27 AA28 AA28X AA29 
AA32 AA33 AA34 AA34X 
AA40 AA41 AA42 AA45 AA46 
AA49 AA50 AA51 AA53 AA54 
AA55 AA60 AA62 AA64 AA67 
AA78 AA79 AB03 AD01 AF44 
AGI3 AH12 BB01 BB02 BB03 
BB04 BB05 BB06 BC01 BC07 



AA001 


AA011 


AA021 


AC031 


AC06I 


AC071 


AC081 


AC091 


AC111 


BB031 


BB061 


BB121 


BB151 


BB171 


BB181 


BB231 


BB241 


BB271 


BC031 


BC061 


BD031 


BD041 


BD101 


BD141 


BD151 


BE021 


BF021 


BF031 


BF051 


BG041 


BG061 


BG101 


BH021 


BN151 


BP011 


CB001 


CC031 


CD001 


CF061 


CF071 


CF081 


CF101 


CF211 


CG001 


CH05.1 


CH07I 


CH091 


CJ001 


CK021 


CLOU 


CL021 


CL031 


CL071 


CM041 


CN011 


CN031 


CP031 


CP171 


DA016 


FA046 



FD010 

4L037 CS04 FA02 FA05 PA63 PP39 

UA06 
5F036 AA01 BB21 



